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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the reaching 
distance of a radio wave while holding the effective 
radiated power radiated from an antenna below a law 
regulation value. 

SOLUTION: The radio device 1 which is equipped with a 
radio device main body 2 and a transmitting and 
receiving antenna 3 connected to the radio device main 
body 2 and characterized by that the output end 
transmit electric power of the radio device main body 2 
is prescribed below a specific value and the effective 
radiated power of the antenna 3 is prescribed below a 
specific value is equipped with separating means 21 and 
22 which separates at least part of the line from the 
radio device main body 2 to the antenna 3 into a 
transmission line 31 and a reception line 32. The gain of 
the reception line 32 to a receive signal SR is made 
relatively larger than the gain of the transmission line 31 
to a transmit signal ST. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] It has a body of radio equipment, and the antenna for transmission and reception 
connected to the body of radio equipment. In the radio equipment with which the outgoing end 
transmitted power of said body of radio equipment is specified below to a predetermined value, 
and the effective radiated power of said antenna is specified below to the predetermined value It 
has a separation means to divide a part of line [ at least ] of a before [ from said body of radio 
equipment / said antenna ] into a transmitting path and a receiving path. Radio equipment 
characterized by specifying relatively the gain over the input signal in said receiving path greatly 
rather than the gain over said sending signal in said transmitting path. 

[Claim 2] Said antenna is radio equipment according to claim 1 characterized by being the 
directional antenna with which antenna gain exceeds 2.14dBi(s). 

[Claim 3] Radio equipment according to claim 1 or 2 characterized by arranging the attenuator in 
said transmitting path. 

[Claim 4] Radio equipment given in either of claims 1-3 characterized by arranging the amplifier 
for reception in said receiving path. 

[Claim 5] Said separation means is radio equipment given in either of claims 1-4 characterized 
by consisting of separation circuits of the couple arranged in the predetermined location by the 
side of said body of radio equipment in said line, and the predetermined location by the side of 
said antenna, respectively, and forming said transmitting path and said receiving path between 
the separation circuits of the couple concerned. 

[Claim 6] Said separation means is radio equipment given in either of claims 1-5 characterized 
by consisting of either a circulator and a directional coupler. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radio equipment with which the outgoing end 
transmitted power of the body of radio equipment is specified to a predetermined value, and the 
effective radiated power of an antenna is specified to the predetermined value in detail about 
radio equipment, such as specific smallness power radio equipment, SS (spectrum diffusion) 
picture transmission equipment, and wireless LAN equipment. 
[0002] 
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[Description of the Prior Art] For example, generally, the outgoing end transmitted power of the 
body of radio equipment is prescribed by specific smallness power radio equipment to below a 
predetermined value (for example, 10dBm), and, legally, the effective radiated power (EIRP) of an 
antenna is prescribed to below the predetermined value (12.14dBm). In this case, about the latter 
convention, it means that the directional gain (isotropic antenna ratio dBi) of the antenna for 
transmission and reception and the totalgain (only henceforth "the antenna total gain") including 
both of the cable loss between the body of radio equipment and an antenna are regulated below 
at a predetermined value (for example, 2.1 4dB). On the other hand, the high interest profit 
antenna with which directional gain exceeds 2.14dBi(s) depending on the systems specification of 
radiocommunication may be used. In such a case, by lengthening conventionally the die length of 
the coaxial cable which connects for example, the body of radio equipment, and a high interest 
profit antenna, enlarging loss of the coaxial cable itself, or inserting an attenuator in a coaxial 
track, when there is little loss of a coaxial cable, since the transmitted power inputted into a high 
interest profit antenna must be stopped, it considers so that the antenna total gain may not 
exceed regulation system gain. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in this 
conventional radio equipment. That is, when a high interest profit antenna is used, in order to 
hold down the effective radiated power of an antenna to below a regulation system value, loss 
between the body of radio equipment and a high interest profit antenna must be enlarged. For 
this reason, not only the transmitting section within the body of radio equipment and the gain 
between high interest profit antennas fall, but loss between the receive section within the body 
of radio equipment and a high interest profit antenna increases inevitably. That is, the antenna 
total gain over the direction of a main lobe of a high interest profit antenna is maintained by 
2.1 dB of maximum about both sending signal and input signal, and it does not pass in the antenna 
total gain over the other direction being specified to 2.1 dB or less, but becomes using a 
nondirectional antenna and equivalence to the direction of a main lobe. For this reason, when 
radiocommunicating between the same radio equipment, in spite of using the high interest profit 
antenna with much trouble, there is a trouble that it is inelastic in the distance range of a 
wireless electric wave. 

[0004] This invention is made in view of this trouble, and it makes it a key objective to offer the 
radio equipment which can lengthen the distance range of a wireless electric wave, maintaining 
the effective radiated power radiated from an antenna below to a regulation system value. 
[0005] 

[Means for Solving the Problem] That the above-mentioned object should be attained radio 
equipment according to claim 1 In the radio equipment with which it has a body of radio 
equipment, and the antenna for transmission and reception connected to the body of radio 
equipment, and the outgoing end transmitted power of the body of radio equipment is specified 
below to a predetermined value, and the effective radiated power of an antenna is specified 
below to the predetermined value It has a separation means to divide a part of line [ at least ] of 
a before [ from the body of radio equipment / an antenna ] into a transmitting path and a 
receiving path, and is characterized by specifying relatively the gain over the input signal in a 
receiving path greatly rather than the gain over the sending signal in a transmitting path. Here, 
the "gain" in this invention is a concept including the gain of plus, and the gain (magnitude of 
attenuation) of minus. 

[0006] Radio equipment according to claim 2 is characterized by an antenna being a directional 
antenna with which antenna gain exceeds 2.14dBi(s) in radio equipment according to claim 1. 
Here, "dBi" in this invention means the gain over an isotropic antenna (isotropic antenna). 
Moreover, "directivity" is a directive **** concept over a horizontal direction, a perpendicular 
direction, and both directions. 

[0007] Radio equipment according to claim 3 is characterized by arranging the attenuator in a 
transmitting path in radio equipment according to claim 1 or 2. 

[0008] Radio equipment according to claim 4 is characterized by arranging the amplifier for 
reception into a receiving path in radio equipment given in either of claims 1-3. 
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[0009] Radio equipment according to claim 5 is characterized by for a separation means 
consisting of separation circuits of the couple arranged in the predetermined location by the side 
of the body of radio equipment in a line, and the predetermined location by the side of an 
antenna, respectively, and forming a transmitting path and a receiving path between the 
separation circuits of a couple in radio equipment given in either of claims 1-4. 
[0010] Radio equipment according to claim 6 is characterized by the separation means consisting 
of either a circulator and a directional coupler in radio equipment given in either of claims 1-5. In 
this case, 3dB coupler and CM coupler are contained in a directional coupler. 
[0011] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt 
of suitable operation of the radio equipment concerning this invention is explained. 
[0012] Drawing 1 shows the block diagram of radio equipment 1. This radio equipment 1 is SS 
picture transmission equipment for specific smallness power used for example, with a 2.4GHz 
band, is equipped with the body 2 of radio equipment, an antenna 3, and the antenna connector 
4, and is constituted. In this case, radio equipment 1 is the sending signal ST including loss of 
the antenna line of a before [ from the antenna side I/O section of the antenna switching unit 13 
later mentioned within the body 2 of radio equipment / an antenna 3 ], and the antenna gain of 
an antenna 3. The receiving maximum of the total gain is specified to 2.14dBi(s). 
[0013] The body 2 of radio equipment consists of antenna switching units 13 which make change 
connection of the transmitting section 11, a receive section 12, or the transmitting section 11 
and a receive section 1 2 at an antenna 3, and the standard transmitted power in the outgoing 
end of an antenna switching unit 13 is 10mW, and it is specified that it becomes within the limits 
from 12mW to 2mW. Moreover, the antenna 3 is constituted from 2.14dBi by the directional 
antenna which has high interest profit. The antenna which has directivity can specifically be used 
for horizontal directions, such as Yagi Antenna, a helical antenna, a corner reflector, and a 
parabolic antenna, or the antenna which has directivity to which perpendicular direction in a 
KORINIA antenna can be used. In this radio equipment 1, Yagi Antenna of 19dBi(s) is used for 
gain, for example. 

[0014] The antenna connector 4 is arranged directly under an antenna 3, and an end is 
connected to the antenna switching unit 13 of the body 2 of radio equipment through coaxial 
cable 5a, and the other end is connected to the antenna 3 through coaxial cable 5b (henceforth 
[ when not distinguishing coaxial cables 5a and 5b ] "a coaxial cable 5"). In addition, cable loss of 
coaxial cables 5a and 5b shall be 10dB and OdB. Moreover, the antenna connector 4 is equipped 
with the circulators 21 and 22 equivalent to the separation means in this invention, and the 
separation circuit of a couple, an attenuator 23, and LNA (low noise amplifier)24 equivalent to 
the amplifier for reception in this invention, and is constituted. 

[0015] Here, a circulator 21 is a sending signal ST. The port for an input, and input signal SR a 
port 21a which functions as a port for an output, and sending signal ST b port 21b which 
functions as a port for an output, and input signal SR It has c port 21c which functions as a port 
for an input, and is manufactured by the specification whose isolation between each port the 
insertion loss between each port is 1dB, and is 20dB. Moreover, a circulator 22 is a sending 
signal ST. a port 22a which functions as a port for an input, and sending signal ST The port for 
an output, and input signal SR b port 22b which functions as a port for an input, and input signal 
SR It has c port 22c which functions as a port for an output, and is manufactured by the 
specification whose isolation between each port the insertion loss between each port is 1 dB, and 
is 20dB. 

[0016] For this reason, without causing a large insertion loss, both the circulators 21 and 22 are 
in the condition holding a positive isolation, and separate the antenna line of a before [ b port 
22b ] into the transmitting line 31 and the receiving line 32 from a port 21a. In this case, the 
transmitting line 31 is formed in the path which results in b port 22b through a port 21a to b port 
21b, an attenuator 23, and a port 22a, and the receiving line 32 is formed in the path which 
results in a port 21a through b port 22b to c port 22c, LNA24, and c port 21c. Furthermore, the 
attenuator 23 consists of resister networks which have the 5dB magnitude of attenuation. 
Moreover, it consists of low noise FET amplifying circuits which have 12dB gain, and LNA24 
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prevents lowering of the noise figure of the receive section 12 by cable loss of coaxial cable 5a. 
[0017] Sending signal ST which includes the gain (or loss) of an antenna line, and the gain of an 
antenna 3 in this radio equipment 1 The receiving total gain GT Input signal SR which is 
expressed with the following ** type and includes the gain of an antenna 3, and the gain (or loss) 
of an antenna line The receiving total gain GR It is expressed with the following ** type, in 
addition, both types — setting — RCa, R21, RATT, R22 and RCb. and GANT And GLNA Cable 
loss (-10dB) of coaxial cable 5a, the insertion loss of a circulator 21 (-1dB), The magnitude of 
attenuation (~5dB) of an attenuator 23, the insertion loss (~1dB) of a circulator 22, cable loss 
(OdB) of coaxial cable 5b, the gain (19dBi) of an antenna 3, and the gain (12dB) of LNA24 are 
meant, respectively. 

the total gain — GT =RCa+R21+RATT+R22+RCb+GANT ... ** type the total — gain GR 
=GANT+RCb+R22+GLNA+R21+RCa ... ** type [0018] Therefore, the total gain GT of a 
transmitting side According to the ** type, since it is set to +2dB, regulation system gain 
(2.1 4dB) is satisfied. On the other hand, it is the total gain GR of a receiving side. According to 
the ** type, it is set to +19dB. That is, input signal [ in / with this radio equipment 1 / the 
receiving line 32 ] SR Sending signal [ in / for the receiving gain / the transmitting line 31 ] ST 
By specifying greatly relatively rather than the receiving gain, it is the total gain GR of a 
receiving side. The total gain GT of a transmitting side It compares and is increasing 1 7dB. 
[0019] consequently, the total gain GT in the case of using an antenna 3 as an antenna for 
transmission it is shown in drawing 2 equivalent — as — the direction of a main lobe LMT — 
setting — almost — law — other directions almost equal to the regulation gain GL (2.14dB) — 
setting — law — regulation gain GL It is specified low. The total gain GR in the case of on the 
other hand using an antenna 3 as a receiving dish Equivalent, as shown in this drawing, it sets in 
the direction of a main lobe LMR, and it is the regulation system gain GL. About 17dB is 
specified highly. Therefore, as the main lobes LMT and LMR of an antenna 3 countered, when the 
radio equipment 1 and 1 of a couple has been arranged, they are the regulation system gains GL, 
such as a half-wave length dipole antenna. As compared with using an antenna, the radio 
equipment 1 of a couple and the gain as the 1 whole improve by 17dB substantially. 
Consequently, according to this radio equipment 1, distance range can be raised by leaps and 
bounds, without raising effective radiated power, distance range in case according to the 
experiment of an artificer the transmitted power and the circuit margin of the transmitting 
section 1 1 are set to 10dBm and 10dB, respectively and the receiving level of a receive section 
12 is set to -90dBm — law — regulation gain GL When an antenna is used, with the radio 
equipment 1 concerning this invention, improving to about 4km is checked to being about 500m. 
In addition, the total gain GT Regulation system gain GL It is in the maintained condition and is 
the total gain GT. The total gain GR As a difference is enlarged, more of course, distance range 
can be lengthened. 

[0020] thus — according to this radio equipment 1 — loss of an antenna line (line which 
consists of coaxial cable 5a, a transmitting line 31, and coaxial cable 5b), and gain GANT of an 
antenna 3 Sending signal ST to include The receiving total gain GT maximum — law — the 
effective radiated power radiated from an antenna by maintaining on the regulation gain GL — 
law — the distance range of a wireless electric wave can be lengthened by leaps and bounds, 
maintaining below to a regulation value. Moreover, it is an input signal SR at good sensibility, 
without causing lowering of the noise figure of the receive section 12 by the cable loss RCa of 
coaxial cable 5a by having arranged LNA24 in the receiving line 32. It is receivable. Furthermore, 
the antenna connector 4 can be arranged by having arranged circulators 21 and 22 between 
coaxial cable 5a which connects between the body 2 of radio equipment, and an antenna 3, and 
5b, without converting into the established body 2 of radio equipment and an established antenna 
3. For this reason, as long as the high interest profit antenna is used, the distance range of the 
established radio equipment 1 can be lengthened. 

[0021] In addition, this invention is not limited to the above-mentioned gestalt of operation. For 
example, although the circulators 21 and 22 of a couple were mentioned as the example and 
explained as a separation circuit in this invention, directional couplers, such as 3dB coupler and 
CM coupler, can also constitute a separation circuit from the gestalt of operation of this 
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invention. Moreover, although the gestalt of operation of this invention explained the example 
which arranges an antenna switching unit 13 in the body 2 of radio equipment, and connects 
between the body 2 of radio equipment, and the antenna connectors 4 by coaxial cable 5a, this 
invention can connect not only between this but the transmitting section 1 1 and the attenuator 
23 with the coaxial cable 5 as a transmitting line, and can also connect between LNA24 and a 
receive section 12 with the coaxial cable 5 as a receiving line. Moreover, when not causing 
lowering of the noise figure of a receive section 12, it may replace with LNA24, BPF can also be 
used, and the bypass receiving path of low loss may be formed by connecting directly between c 
port 22c of a circulator 22, and c port 21c of a circulator 21 with a coaxial cable etc. 
Furthermore, when the cable loss RCa of coaxial cable 5a is large, between b port 21b of a 
circulator 21 and a port 22a of a circulator 22 may be directly connected with a coaxial cable 
etc., without using an attenuator 23. In addition, as for the gain in each part, loss, and the 
magnitude of attenuation, it is needless to say that it is not limited to the numeric value shown 
in the gestalt of operation of this invention, but can change suitably. 
[0022] 

[Effect of the Invention] As mentioned above, according to radio equipment according to claim 1, 
a separation means separates the line between the body of radio equipment, and an antenna into 
a transmitting path and a receiving path, and the distance range of a wireless electric wave can 
be lengthened by leaps and bounds by having specified relatively the gain over the input signal in 
a receiving path greatly rather than the gain over the sending signal in a transmitting path, 
maintaining the effective radiated power radiated from an antenna below to a regulation system 
value. 

[0023] Moreover, since antenna gain used the directional antenna exceeding 2.14dBi(s) according 
to radio equipment according to claim 2, the more it specifies relatively the gain over the input 
signal in a receiving path greatly rather than the gain over the sending signal in a transmitting 
path according to the magnitude of the antenna gain, the more the distance range of a wireless 
electric wave can be lengthened. 

[0024] Moreover, according to radio equipment according to claim 3, that the gain twist over the 
sending signal in a transmitting path is also trustworthy and specifying greatly easily relatively 
can do gain over the input signal in a receiving path by having arranged the attenuator in the 
transmitting path. 

[0025] Furthermore, that the gain twist over the sending signal in a transmitting path is also 
trustworthy and specifying greatly easily relatively can do gain over the input signal in a receiving 
path, preventing lowering of the noise figure in a receive section by having arranged the amplifier 
for reception in the receiving path according to radio equipment according to claim 4. 
[0026] Moreover, a separation means, an attenuator, the amplifier for reception, etc. can be 
arranged between the coaxial cables which connect both, without converting into the body of 
radio equipment, and an antenna by having carried out couple arrangement of the separation 
circuit in the predetermined location by the side of the body of radio equipment in an antenna 
line, and the predetermined location by the side of an antenna, and having formed the 
transmitting path and the receiving path between the separation circuits of the couple according 
to radio equipment according to claim 5. Thereby, distance range can be lengthened, without 
converting into the established body of radio equipment and an established antenna. 
[0027] Furthermore, a separation means can consist of simple configurations by having 
constituted the separation means from either ****, a circulator and a directional coupler in radio 
equipment according to claim 6. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the radio equipment 1 concerning the gestalt of operation 
of this invention. 

[Drawing 2] The total gain GT and the total gain GR in radio equipment 1 It is directive property 
drawing showing equivalent directivity. 
[Description of Notations] 

1 Radio Equipment 

2 Body of Radio Equipment 

3 Antenna 

4 Antenna Connector 
5a, 5b Coaxial cable 

1 1 Transmitting Section 

12 Receive Section 
21 22 Circulator 

23 Attenuator 

24 LNA 

31 Transmitting Line 

32 Receiving Line 
SR Input signal 
ST Sending signal 
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DRAWINGS 


[Drawing 1] 
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R (DAJimtf- h £ LT^SfEirs c *K- h 2 1 c Srflg 
x., hHilOSAil&aU dBt, a>o#/tf-hM 

o7^yi/-> 3 y^2 0 d B(Dtt^-c-S!i^$HTv> 

ffl^-hi:LT«tg1-Sa/K-h2 2 at. itM^S 
^Xmm-tZ>b7$-Y2 2ht. SrfHif-i-SR ^ffl^ffl 

#-ht Lxmrn-tz c h 2 2 c £ 
hF^offlAS^^ 1 d bt% t5^o#^- hF B ior-r y 1/ 

[0016] ^(Dtitb, [SJ-y— df3. l^— ^ 21, 22 
it. AiS^Jf AS*^ffi< ^£ft< , *^o, ?ift^^T-r 
yi/-y 3 y«JfU^lt% a*-F2 1aHb 
^- h 2 2 bST'^WWT^^^SS^^e^ifSS 1*3 
<tt>*SM!fS3 2fC^-T§ 0 ^fiHif&3 1 

H» a^-h21a^b, b^-h2 1b« 7yf^- 
^ 2 3 *3j;t/a /K— h 2 2 a ^LTb/Jf- h2 2bl: 
I5Mt«^ ( S«i^SS3 2f4 > btf-h2 2b 
frb, c^F22c, LNA2 4*3<tt/c /t? — h 2 1 
c^LTa*-F2 1 a tCH5i&S§T"«$;}x3 0 $ 

btc, 7yn-^2 3ii > 0ijx.(4*5 d B<Dmmmzm 

hV—?T*m&ZtiX\i*Z a 4fc, 'LNA 
2 414, 0!l;tf4l 2 d B <Dm%&^-tZ> a — J 4 XF E 

[0017] ^co«$iai -ett, r^x^ss^Mt 

(*fc«^) T>-x^3^lJ#<k^-g-*TOiHff 

k£^i&x(D§imm^sR (c*f-r^^ij#GR ^tu<d 

®*T**Sn5o ^{CtJl/>T, RCa, R2K R 

ATT , R22, RCb, GANT *5j;^GLNA fi, mWr~7 

/\s5 a(Dtr — y , ;umik (-10dB) , "f—^r^U—^ 
2 1 (O^A*^ (- 1 d B) , T yx-^-^ 2 3 
ft (-5dB) , t-5fal/-^2 2(DffAI* (-1 
dB) , PJtt^r— ^5 b<75^r — ^Vtftffe (OdB) , 
TV7-^-3«5flJ^i (1 9 d B i ) 4o4U«LNA2 4 CD^IJ 
# ( 1 2 d B) Sr^^tlffttS, 


-3- 


(4) 
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mma =RCa+R2i + RAn + 

mmGR =GANT +RCb+R22 + 
[0 0 18] LfciSot, ^fffti]W^U#GT (i, ®3£ 

(citL(±\ +2 dBtteztctb, mmmm (2. h 
dB) %m&-tz> 0 sfH^jw^#u#GR ©5*; 

(cJ;tU^ + l9dBiftS. rolS^ttl 
"Cfi, gft*SlB&3 2fc*5l*53:««*SR fc*H-5fU# 
5£ff«3 ite*5ttai£ff«*ST l!l»i-Sf«»J: 

#gr tmmm<DmmGi titm^xi 7dBitanu 

TV^5„ 

[0019] r-roas*, r^ft3^iffl7yfti: 
L-c{Effli-5»-&o«^iJ#GT ti, Wfftfcii, H2tr 

^i-«t 5 ^a-^LiiT©*ienc*i^-c«iaffeS#jfa 

#GL (2. 14dB) ir(5fS^b<, fifeCO^TRj 
{Cio^TfeaSUWGL ± 5 tiS<m^$n6o — 

#GR tt, mffitftfcte, mmi^-tkolz, 3£o-^L 
MR<^ft{C^T&m»IJ#GL in»17dBil< 

LMR^*HR]-rs«fc sfcu-c— #©**mstti > 

tit—AsT >^i-tek°<D&Mmmn 

GL (DT^x-T-Sr^ffl-rsro.tJrbUb-C, -St©*fiMlSfi 
Ml, l±fttUT©3pJ#!6*3*««J^l 7 dB|iO±f 

£±{7*5^ift<, ajg««r«BiW^|6J±4*S-i: 
MSCl lro^tm 
yjfe^tWHUSl^-^^Sr-t^Wi 0 dBmfcWl 0 
dBtb Sfll SB 1 2 <75§:{H U"</H&S- 9 0 d B m t ft 

5 1 toiijgsgSStt. jsfe^»JfiJ#GL ©ryrtM 

LfcttKfi, ll5 0 0niT*fe5O!:»U *l8Pt-« 

tV^S. ftfc\ #R]#GT Srife^«iJfiJ#GL tclf^Lfc 
^IBt?, ftfiJWGT tlWUWGR <i"*Uf 

[0020] r:©«6«l§!i«iicj:ix«, T 

yrtiK (111*4^-^5 a , ^ff^S§3 i*3j;i>*[WI 

flJ#GANT tSr^*TW2Ht<f#ST ^*f"TS*S»iJ#G 
T ©*^fl|[S:jfeSfliiJ*iJ#GLtr«t«F-*-arfc^«t!9, T 

Sfc, Sff^S§3 2W;LNA2 4SrSfl^Lfc 
r >9 , IHlft^— yyW5 aW^— y^^RCatCfc 

Sgff Sff 1 2 <75»fi§SfrtfX&T£ffi < r t ft < , ft# ft 

«^a*f* 2 *j «t o<7 ^-t- 3 m *mm-rz> m$&t— 

7/U5a, 5bffll:f-*a^2 1, 2 2&SB12L 


>+RCb + GANT • • -<D5fc 
JA +R21 + RCa • • • @s£ 

-So 

[0 0 2 1 ] ft*5, #$691 tt, ±IBLfc*16<0?gllJwBB 
K&ttZftmm'&k LT— *f(73U— dr^U-* 2 1, 2 

7^cm* s/7°7ftif<o*-iR]tt)e^T'«^-r5 r 1 1 

2K7yft«lt«i3tEKU i>oSI81W2 

t7yft»4 £©MfcPa*'Jr--://U5 atfit 

lioitfTyn-? 2 3F^MMt LTOl^tt*- 
-^StgfiL, A>oLNA2 4 43J;t>*S:if§Pl 2 ffl 

LNA2 4[Cftit < BPF^fflv^rttt* 
#5L> -^-dr^W-^2 2CDc^-h2 2 c4oj;t>*^ 
— l/-?21©c tK— h 2 1 c m%m$&>r — zfAsti: 
k*X°\M.mmz.mWi1rZ> r i tc J; o Tl&ft&o/M 

y/W«^RCa^^c#V^-^{Cfi. 7yf*-? 2 3 
S^ffl^^-f^-. t-*aU-!?2iOb#-h2ib*J: 
OT— 9 2 2«a/K- h 2 2 afflSrPW^r — ^ 

So 

[0 0 2 2] 

[0 0 2 3] |»3ft3®2|E*fcW«i»gSt-«ttbfi. 

T^^-7-fU#^2. 1 4 dB i *MZ-Z>m$\te.T K^-l- 

tftSS, M^oiiigggSI^Wfii-^ t a*T?# 5„ 
[0 0 2 4] |»*5[3|B«l©*l«!l811fcJ:ixtf, 

mm mss ^ r > ? * - * z mm l ^ r t \z x v , s« 
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[0 0 2 5] £<b<C, lf*Jl4|E®OM^fiiC«tn 

%mmctstfzm : gmm(Di&Tz®3-ik loo, msbs 

tc *s t* 5 £{f ft -*§- K M-T 5 f U# SrSlfll »c *3 ft 5 igfll 
[0 0 2 6] lff^5ie«<DM»BC<tn«, 

T y 7-*- >? 43 J: t>*g«fflif iplisft t'^IBIS-r 5 r t 

iz&mzmi- r t * < , age* *# fi-r r t 

[0 0 2 7] £P>iC, W3ft^6|2«©^«l3gft^*LHr. 


[01] ««©lffi©il!^5tlil 1 O/u y 
[0 2] ftjMm£Hii;i&tfStt$l»GT , &RH*GR <d 

i 

2 

3 T^T-r 

5a, 5 b m^—y^ 

2 2 *y — 5r=L u— ^ 

23 7->n-? 

2 4 LNA 

3 1 

3 2 g« |£S§ 


1 1 

. 1 2 
2 1 , 


SR 
ST 


[01] 



1 1 
3 3 


